FIG.1A 




FIG.2A 




FIG.2B 




FIG.4A 



FIG.4B 



FIG.4C 



FIG.4D 



< 
o 

Ee 

o 

Q_ 

O 

tr 



cr 

Z> 
CO 
CO 
LU 



lu or 

O CL 



Q. 

< 

_l 

< 
o 

CO 



ZD 

o 

CO 




0° PULSE 



120° PULSE 



-120° PULSE 



SUMMED SIGNAL 



J I I I I L 



1 2 3 4 5 
TIME (/is) 



FIG.5A § 



FIG.5B 



FIG.5C 




0° PULSE 



180° PULSE 



SUMMED SIGNAL 



j i i_ 

3 4 5 



TIME(//s) 



FIG.6A 



FIG.6B 



FIG.6C 



FIG.6D 



< 
O 

g CO 
Q_ LU 

2 GO 



O 
00 



-1 h 
3 
2 
1 
0 



-1 



0° PULSE 



-N/yy/Jj^ 



120° PULSE 




-120° PULSE 




— 4k 



SUMMED SIGNAL 



2 3 4 
TIME (us) 



4 



FIG.7A 
FIG.7B 
FIG.7C 
FIG.7D 



FIG.7F 



< 

O 
P 

2* 

goo 

□_ Qj 
LU CL 
O CL 

P 

S 00 

3* 



F1G.7E | 



1 

0.5 
0 

-0.5 
0.5' 
0 

-0.5 
0.5 
0 

-0.5 
0.5' 
0 

-0.5 
0.5' 
0 

-0.5 
0.5 s 
0 

-0.5 



SUMMED SIGNAL 



jjj 1m a/v — 



AFTER FUNDAMENTAL 
WAVE FILTERING 



AFTER 1.5th-ORDER 
a . a a HARMONICS FILTERING 



AFTER 2nd-ORDER 
HARMONICS RLTERING 



AFTER 2.5th-ORDER 
HARMONICS RLTERING 



AFTER 3rd-ORDER 
HARMONICS RLTERING 



TIME (lis) 



FIG.8A 



FIG.8B 



FIG.8C 



O 
i= 

% CO 
Q_ LU 

BSE 

0=0 

S 00 



O 

CO 



0° PULSE 



180° PULSE 







4i 



SUMMED SIGNAL 



_l I I I I L 

1 2 3 4 5 



TIME (/is) 



4 



FIG.9A 
FIG.9B 
FIG.9C 
FIG.9D 



FIG.9F 



< 

O 
I— 

lu cr 

p 

S CO 



FIG.9E 1 



1 

0.5 
0 

-0.5 
0.5 
0 

-0.5 
0.5 
0 

-0.5 
0.5 
0 

-0.5 
0.5 
0 

-0.5 
0.5' 
0 

-0.5 



- — 411 



SUMMED SIGNAL 



AFTER FUNDAMENTAL 
a * /v WAVE FILTERING 

— ^AAA^ — 



AFTER 1.5th-ORDER 
HARMONICS RLTERING 



AFTER 2nd-ORDER 
HARMONICS RLTERING 




AFTER 2.5th-ORDER 
HARMONICS RLTERING 



AFTER 3rd-ORDER 
»». » » HARMONICS RLTERING 



TIME (/is) 



FIG. 1 0A 



FIG.10B 



FIG.10C 



FIG.10D 



goo 

□_ LU 
LU DC 

P Q 



< ^ 



o 

CO 




0° PULSE 



120° PULSE 



-120° PULSE 



SUMMED SIGNAL 



J I I I I L 

1 2 3 4 5 



TIME(#s) 



0° PULSE 



FIG.11A 



FIG.11B 



FIG.11C 



FIG.11D 



< 
O 



£- w 

□_ LU 
LU 

P 

S GO 



O 
CO 



2 
1 
0 
-1 h 




\l 



120° PULSE 




-120° PULSE 




SUMMED SIGNAL 



J I I I I L 



TIME (//s) 



FIG.1 


2A 


FIG.1 


2B 


FIG.1 


2C 


FIG.1 


2D 


FIG.1 


2E 


FIG.1 


2F 



o 
F 

Q_ |_U 

lu cr 

Q CL 

S GO 



O 
00 



1 

0.5 
0 

-0.5 
0.5 
0 

-0.5 
0.5 
0 

-0.5 
0.5* 
0 

-0.5 
0.5' 
0 

-0.5 
0.5' 
0 

-0.5 



-4 



SUMMED SIGNAL 



AFTER FUNDAMENTAL 
WAVE FILTERING 



AFTER 1.5th-0RDER 
A » A HARMONICS FILTERING 

■wv/ywyvw^ — — • 



AFTER 2nd-0RDER 
HARMONICS RLTERING 



AFTER 2.5th-ORDER 
HARMONICS RLTERING 



AFTER 3rd-ORDER 
HARMONICS RLTERING 



TIME(jWs) 



FIG.13A 



FIG.13B 



FIG.13C 



aft 

LU 

Q CL 
P Ci 

Si 
Q= O 



a 




—A/V — 



3 0 



SUMMED SIGNAL 



AFTER FUNDAMENTAL 
WAVE FILTERING 



AFTER 2nd-ORDER 
HARMONICS FILTERING 



1 2 3 0 

TIME (/is) 



FIG. 14 



LU 



§5 




5 10 15 

PHASE ERROR (DEGREES) 



20 



FIG.15A 



FIG.15B 



FIG.15C 



FIG.15D 



LU 

cr 

CO 
CO 
LU 

cr 



ZD 
O 
CO 

o 



< 

O 

o 

Q_ 

O 

cr 

Q_ 
LU 

o 

ZD 
I- 

CL 

< 
_l 
< 

O 
CO 




ENVELOPE 



0° PULSE 



120° PULSE 



-120° PULSE 



1 2 3 
TIME(//s) 



FIG.16A 



FIG.16B 



FIG.16C 




0° PULSE 



120° PULSE 



v -120° PULSE 



1 2 3 

TIME(//s) 



< 



O 
> 



□_ 
I- 

O 



0 



FIG. 17 




INPUT VOLTAGE 



FIG.18A 




0 2 4 6 8 10 12 



FIG.18B 




0 2 4 6 8 10 12 14 16 18 



FIG.18C 




FIG.19A 



3-PULSE METHOD 

PULSE INVERSION METHOD 

80 | 1 




20 1 L 

0.5 0.6 0.7 0.8 0.9 1 



SOUND PRESSURE 
AMPLITUDE x 0.1 MPa 



FIG.19B 



5 




-20 1 

0.5 0.6 0.7 0.8 0.9 1 



SOUND PRESSURE 
AMPLITUDE x 0.1 MPa 



FIG.21 



(a) 


180° 


PULSE WAVE TRANSMIT/RECEIVE 


1 


(b) 


0° 


PULSE WAVE TRANSMIT/RECEIVE 


1 


(c) 


120° 


PULSE WAVE TRANSMIT/RECEIVE 


1 


(d) - 


-120° 


PULSE WAVE TRANSMIT/RECEIVE 



101 



102 



103 



104 



